Atrial fibrillation is the most common sustained arrhythmia in adults. 1 The global incidence of this arrhythmia in 2010 is estimated to be 33.5 m (20.9 m males and 12.6 m females).
The global pandemic of atrial fibrillation is mainly explained by the worldwide aging of society, as the incidence of atrial fibrillation is known to increase with advancing age.
Another important explanation is the increasing prevalence of obesity, which recently has emerged as an independent risk factor for atrial fibrillation. [4] [5] [6] [7] This naturally leads to the idea that weight reduction might be effective for the treatment of atrial fibrillation. Indeed, data from the Women's Health Study have demonstrated that obese individuals who lost weight to reach body mass index (BMI) < 30 kg/m 2 over five years were found to have reduced atrial fibrillation risk similar to those who maintained BMI < 30 kg/m 2 over the same period of time. 6 A randomized case-control study has shown that weight reduction with intensive risk factor management including walking or cycling exercise resulted in a reduction in atrial fibrillation symptom burden and severity. 8 Also, a recent interventional study has shown that long-term weight loss achieved by diet and exercise prescription is associated with significant reduction of atrial fibrillation burden and maintenance of sinus rhythm. 9 These studies imply the effectiveness of exercise and physical activity in the treatment and management of atrial fibrillation. A recent study has shown that aerobic interval training consisting of four 4-min intervals at 85-95% of peak heart rate three times a week for 12 weeks reduces the time in atrial fibrillation in patients with non-permanent atrial fibrillation, followed by a significant improvement in atrial fibrillation symptoms, peak oxygen uptake, left atrial and ventricular function, lipid levels and quality of life. 10 We now have further evidence as to the favorable effects of exercise and physical activity on atrial fibrillation. [11] [12] [13] However, the effects might be limited to mild to moderate exercise. Strangely, we also have ample evidence of the harmful effect of vigorous exercise and physical activity, basically at athletic levels, on the risk of atrial fibrillation.
14-21 For example, a study by Andersen 20 using a cohort of 52,755 male cross-country skiers has shown that a faster finishing time and a high number of completed races are associated with higher risk of arrhythmias, including atrial fibrillation.
To explain these contradictory results, recent studies have proposed a J-shaped association between atrial fibrillation and the broad range of physical activity and exercise. [22] [23] [24] The excellent article by Ricci and his co-authors in this issue of EJPC shows that 1) physical activity volume and the risk of atrial fibrillation show a J-shaped relation, 2) physical activity at volumes up to 20 MET-h/week is associated with reduced atrial fibrillation risk, 3) volumes exceeding 20 MET-h/week show no relation with risk. 25 These results are basically in accordance with the 'J-shape' theory and will contribute much to our understanding of the field.
However, these results still do not answer the natural question of how much physical activity can be considered harmful. It might be that the present meta-analysis study does not contain a sufficient number of subjects who have participated in vigorous physical activities or exercise to reach statistical significance. Otherwise, it might be due to the inaccuracy of their estimation of exercise volume from physical activity intensity and frequency obtained from self-reports. The authors claim that a metric based on energy expenditure is preferable to a metric of physical activity frequency or duration because it more validly classifies subjects according to activity intensity. However, estimation of energy expenditure based on self-reports of physical activity are notoriously imperfect. 26 In addition, we still do not know if it is truly exercise volume that is directly related to the risk of atrial fibrillation. It might be other factors, for example, exercise intensity, exercise frequency or cumulative time engaged in exercise that is directly related to the risk. Or it might be other factors influenced by exercise or physical activity, for example, cardiopulmonary fitness, [27] [28] [29] autonomic activity, 30 ,31 BMI, 4-7 blood pressure, 32 heart rate or PQ interval, 33 that is directly related with the risk. The mystery seems to have deepened further. How much exercise is harmful for atrial fibrillation? Future studies must be awaited to answer the question as to how much physical activity can be considered harmful. However, the message of the present article by Ricci, that mild to moderate volume of exercise is useful in the management of atrial fibrillation, is important and should be supported.
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